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ABSTRACT
Introduction: GBS is a post-infectious poly-neuropathy involving mainly motor but sometimes also sensory and 
autonomic nerves. This is an epidemiological report on seasonal & monthly distribution of GBS & differences in GBS 
incidence between male & female in Punjab, Pakistan. Objective: To determine the seasonal variation, age and 
gender differentiation in children with GBS along with EMG/NCS findings. Study Design: Retrospective, 
observational,cross sectional  study. Place and duration of study: Department of Neurology, Childrens Hospital & The 
Institute of Child Health, Lahore from January 2014 to December 2014. METHODS: We extracted data from multi 
centers retrospectively in a 1 year period (January 2014- December 2014). In order to compare the frequency of GBS 
in different months & seasons we used the chi-square test. RESULTS: There was male predominance with 52.11% 
(n=37). Highest number of cases (70.4%) were found in age group (11-18 Years) (n=50). Seasonal (P=0.01) and 
monthly (P=0.02) variation among GBS was observed throughout the year with more prevalence in summer (49.29%) 
followed by spring (25.35%). Regional date of Punjab revealed highest number of cases 36.6% (n=26) in South 
Punjab followed by west Punjab 28.16% (n=20) CONCLUSION: Our study shows that there is significant monthly and 
seasonal variation in the admission rate of patients with GBS in Punjab. 
Keywords: 
GBS, epidemiology, seasonal variation, Punjab.
O R I G I N A L  A R T I C L E
INTRODUCTION: 
Acute flaccid paralysis is a clinical syndrome 
characterized by rapid onset of weakness in a child 
aged less than 15 years due to any cause or any 
paralytic illness of any age when polio is suspected(1,2) . 
GBS is one of the most common differential diagnosis 
when AFP  is suspected ,both in endemic and 
non-endemic poliomyelitis affected areas(3). GBS is an 
acute inflammatory polyradiculoneuropathy involving 
mainly motor but sometimes also sensory and 
autonomic nerves(4,5). Mostly it is preceded by 
infectious agents like Campylobacter jejuni, 
Mycoplasma pneumonia, CMV, EBV, Varicella zoster 
virus, HIV and Zikka virus(6-15).A viral illness is followed 
by sudden onset of symmetrical ascending paralysis 
within 2-6 weeks in majority of the patients(5).Clinically, 
patients have signs of a lower motor neuron lesion 
including hypotonia, hyporeflexia or areflexia along with 
parasthesias and cranial nerve involvement (16).
Incidence of GBS is 0.4 -1.3 cases per 100,000 per 
year in children in US while it is 3-4 cases per 100,000 
per year in Asian countries(16, 17). Geographic variations 
occur worldwide among incidence rate of GBS. This 
diversity may be due to two factors including climatic 
changes and heterogenicity of triggering pathogenic 
agents(3). Developing countries, where incidence of AFP 
especially GBS is high, have additional triggering factor 
in form of malnutrition which makes the children more 
vulnerable to infections. GBS occur in all age groups. 
But mostly two peaks are observed, first peak in young 
adulthood and second peak in elderly age group(18). 
Although it is an autoimmune disease but males are 
predominantly affected as compared to females. (3,16,19)
Electrophysiological studies play a key role in 
establishing the diagnosis of GBS. In addition to a very 
useful tool for diagnosis, different variants can be 
identified for prognostication of GBS. AIDP, commonly 
known as GBS is an acute monophasic demyelinating 
neuropathy. Early findings of EMG/NCS may be normal 
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or near normal. Later, there are findings suggestive of 
demyelination on NCS in the form of prolonged distal 
latencies, slow conduction velocities ,conduction 
block/temporal dispersion and evidence of prolonged or 
absent delayed responses including F and H waves. In 
case of axonal GBS, other variants are AMAN, MFS and 
AMSAN which show reduced amplitudes in 
motor,sensory or both sensorimotor respectively. This is 
an epidemiological report on seasonal & monthly 
distribution of GBS & differences in GBS incidence 
between male & female in Punjab, Pakistan. Moreover, 
electrophysiologically different variants are also 
categorized in this study.
Objective: To determine the seasonal variation, age 
and gender differentiation in children with GBS along 
with EMG/NCS findings.
Study Design: Cross Sectional Study.
Place and duration of study: Department of 
Neurology, Children Hospital & The Institute of Child 
Health, Lahore form January 2014 to December 2014.
METHODS: 
Punjab is the second largest province of Pakistan in 
area and largest in population. Its climate is moderate 
with four regular seasons20. We extracted the data from 
multicenter retrospectively, in a 1 year period from 
January 2014 to December 2014.
The diagnosis of GBS was made on history, clinical 
assessment, electrophysiological studies, CSF 
examination and stool sampling (for isolation of polio 
virus) according to AFP surveillance protocol by WHO. 
Demographic data included age, gender, date of 
admission and provisional location of the patients.
RESULTS: 
Out of 71 cases of GBS, there was male predominance 
with 52.11% (n=37) while female with 47.8% 
(n=34),having male to female ratio of 1:2 to 1. 
Highest number of cases (70.4%) were found in age 
group (11-18 Years) (n=50) followed by school 
children( 18.30%) which was found in age group(6-10 
Years)(n=13) .While preschool children in age group 
(0-5 Years)(n=8) were least affected (11.26%)( BAR 
CHART 1). Seasonal (P=0.01) and monthly (P=0.02) 
variation among GBS was observed throughout year 
with more prevalence in summer (49.29%) followed by 
spring (25.35%). (BAR CHART 2)
BAR CHART 1 Gender  and  Age  Distribution     
BAR CHART 2 SEASONAL and AGE variation
Regional data of Punjab revealed highest number of 
cases 36.6% (n=26) in South Punjab followed by West 
Punjab 28.16% (n=20) .Whereas North and East 
Punjab had less number of cases than the former 
areas. With respect to months, May to July had 
maximum number of cases having 14-18% of patients 
than the rest of the year. October to December 
contributed least number of cases (2.8%). February to 
April accounted from 5-10% whereas in August and 
September 2-4% of GBS patients were notified (Pie 
chart 3). 
PIE CHART 3 Monthly Variation  
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Most of the patients in this study fall in AIDP category 
with 67% (n=48). While AMAN was found in 16.9% 
(n=12) cases. Rest of the patients could not be 
classified as having single variant with the particular 
NCS(the unknown variant might have benefited from 
repeat NCS later), showed both axonal and 
demyelinating neuropathy (7%)  (n=5) and AMSAN 
(8.4%) (n=6).(BAR CHART 4)
BAR CHART 4 Varients of GBS
DISCUSSION:
Active surveillance of AFP including GBS plays pivotal 
role in monitoring of polio endemic areas like Pakistan 
.In the present study GBS varied significantly with 
respect to months and seasons. This variation was 
similar to other studies conducted in Brazil, China, 
South Korea, Greece and Taiwan(21-25). There were few 
countries which shared some seasonal variations with 
our study but not all, like Iran had highest incidence in 
spring and winter, Netherlands had more cases in 
summer and winter while in UK and Kuwait GBS was 
more prevalent in spring and winter months(26-29). 
Sweden showed its own seasonal variation of autumn 
having more cases of GBS(30). There are some studies 
which showed no seasonal variations in countries like 
Italy, Spain and Northwest of Iran(31). Even in same 
country, due to climatic changes and different 
geographical locations, incidence of GBS was reported 
differently like in Bangladesh, incidence of GBS in 
southern divisions was, 2.5 per 100,000 as compared 
to northern divisions which had 1.7 per 
100,000.Similar results were concluded from a study 
in Iraqi children(3).In general, this variation is due to the 
differences in climate and infection rates(32,33). Among 
the 3 age groups, adolesants had highest incidence of 
GBS 70.4 % followed by school children( Table 1). 
Similar results were found by a study done recently in 
India with 55% school aged children to be involved 
more than other age groups. Contrary to this, another 
study revealed pre-school children predominance(3). 
Different studies showed that there was male 
predominance which is consistent with our study 
(3,17,19,26).(Table1) 
AIDP is the most common variant in this study (67%) 
followed by AMAN (16.9%)(Table 4). There was a study 
conducted by Pi-Lien H et al which also showed that 
most of the patients had AIDP. One recent study in India 
showed opposite results with AMAN (38.9%) to be the 
most common variety followed by AMSAN (22.2%). On 
the other hand both axonal and demyelinating variety 
was least common in both, our (7%) and Indian study 
(16.7%). AMAN and AMSAN is common in Northern 
China, Japan and Mexico while US has 5-10% of both. 
AIDP is more prevalent about 90% in Europe and North 
America. There is scarce data available in our 
population on account of different varieties. More 
studies having prolonged study period and adequate 
sample size is needed to know the exact pattern of the 
disease.
CONCLUSION: 
The peak seasonal clustering noted by us in the 
summer months was consistent significantly with other 
Asian studies. The age and gender distribution of GBS 
in our series, which showed children with peak 
incidence in 11-18 years age, is different from studies 
done in other countries.
KEY MESSAGE: 
Non polio cases of AFP are more than polio. For global 
eradication of poliovirus, Pakistan should remain 
vigilant for effective surveillance of polio and non-polio 
cases. Every case of AFP should be reported so that we 
can have our own incidence and prevalence.
LIMITATION OF STUDY: 
More studies having  long duration  of study period, 
including all seasons more than once  and  large 
sample size from multicenters , is needed to know the 
exact pattern of the disease .
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